A rapid multiplexed chemiluminescent immunoassay for the detection of Escherichia coli O157:H7, Yersinia enterocolitica, Salmonella typhimurium, and Listeria monocytogenes pathogen bacteria.
A simple and rapid multiplexed sandwich chemiluminescent enzyme immunoassay has been developed for the simultaneous detection of Escherichia coli O157:H7, Yersinia enterocolitica, Salmonella typhimurium, and Listeria monocytogenes. To achieve the multiplexed detection of the four pathogens, a new polystyrene 96 well microtiter plate format has been designed, in which each main well contains four subwells in the bottom. The monoclonal antibodies specific for each bacteria were separately immobilized in each subwell. When the samples were added to the main wells, the bacteria able to specifically bind to the corresponding monoclonal antibody were captured in one of the four subwells. Subsequently, a mixture of peroxidase-labeled polyclonal antibodies against the four bacteria was added and the peroxidase activity of the bound polyclonal labeled antibodies in each well was measured by an enhanced luminol-based chemiluminescent cocktail using a low-light charge-coupled imaging device. The assay was simple and fast, and the limit of quantification was in the order of 104-105 CFU/mL for all bacterial species. The accuracy of the method, evaluated by comparison of the results with a conventional culturing methodology, was satisfactory, with recovery values ranging from 90 to 120%. This method can be used as a screening test to evaluate the presence of these pathogen bacteria in different foodstuffs.